Library databases with the search terms "glioma" und "brain neoplasm." Current specialty society guidelines and the authors' own scientific studies and clinical experience were also taken in to account.
Neuropathology
Most primary brain tumors are of neuroepithelial origin, including gliomas, which constitute the largest subgroup. Gliomas, in turn, are classified by their prevailing cell type as astrocytoma (including glioblastoma), oligodendroglioma, ependymoma, and mixed oligodendroglial and astrocytic tumors. There are also rare tumors with both glial and neuronal components.
In the current World Health Organization (WHO) classification of brain tumors, the gliomas are assigned Grades I through IV (Table 1) . The most recent version of the WHO classification, dated 2007, is the product of a historical evolution that began with the work of Bailey and Cushing (e3) and continued with the development of a number of subsequent brain tumor classification schemes on the basis of histopathological and prognostic data (2) .
Gliomas generally grow by diffuse infiltration into the white matter of the brain and are therefore often not directly visible on the brain surface. They do, however, cause visible thickening and flattening of the gyri. At the periphery of the lesion, the vessels are often massively dilated, while thrombosed vessels are found in the center of the lesion, especially in aggressive tumors. Gliomas are most commonly found in the cerebral hemispheres; in children, they often arise in the brainstem and cerebellum. "Butterfly glioma" is the name given to tumor growth across the corpus callosum into both frontal poles. 5% to 10% of glioblastomas are already multifocal at the time of diagnosis (3) . The tumor is usually surrounded by extensive white-matter edema.
Pilocytic astrocytoma is a special case. This benign tumor (WHO Grade I) primarily affects children and has biological properties that are distinct from those of the diffuse astrocytomas (WHO Grades II-IV).
The ability of glioma cells to migrate is an important factor rendering glial tumors aggressive. Consequently, gliomas cannot be totally removed by any form of local treatment, surgery included. Cytotoxic therapy may fail, too, because migrating cells are less likely than non-migrating cells to be in the chemosensitive celldivision phase .
Diagnostic evaluation

Physical examination
Brain tumors can cause practically any kind of neurological disturbance. The type of disturbance that is present depends, not on the histology of the tumor, but on its location (e4) . The clinical manifestations can be local, such as weakness, somatosensory loss, visual loss, or aphasia, or global, such as headache, nausea, vomiting, papilledema, or impaired consciousness. These global manifestations are due to intracranial hypertension. Epileptic seizures, which may be either focal or generalized, are common and are a typical mainfestation of low-grade gliomas.
Rapid worsening of the clinical manifestations may indicate either malignant growth or impaired flow of cerebrospinal fluid (CSF). Only 7% of patients with glioblastoma have had symptoms for more than one year at the time of diagnosis (e5); the corresponding figure for astrocytoma is reportedly 34% (e6). The initial presentation is sometimes sudden ("apoplectiform"). This may be due to acute hemorrhage into the tumor.
Acute clinical manifestations that are a sign of life-threatening brain herniation due to intracranial Neuropathology Most primary brain tumors are of neuroepithelial origin. The gliomas are the largest subclass of primary brain tumors.
Typical symptoms and signs
Weakness, somatosensory loss, visual loss, aphasia, headache, vomiting, papilledema, impaired consciousness, focal or generalized epileptic seizures. hypertension include headache, vomiting, and deterioration of consciousness leading to coma. Once unconscious, the patient may display pupillary abnormalities and extensor posturing. Both slowly-growing and rapidly-growing tumors can ultimately cause fatal brain herniation. Even though gliomas are histologically highly malignant, they hardly ever metastasize (e7) The Karnofsky performance score, which reflects the general functional status of patients with tumors or other illnesses, should be determined at each clinical followup visit. A low Karnofsky score and advanced age predict a poor outcome and must be taken into account in the planning of diagnostic measures and treatment.
CSF examination is usually not indicated but may aid in the differential diagnosis of glioma from lymphoma, brain abscess, or a germ-cell tumor. It can also be useful in the evaluation of possible diffuse meningeal spread of tumor cells.
No means are now available for the early detection, prevention, or screening of gliomas, nor are any specific tumor markers available. Their differential diagnosis includes cerebral hemorrhage, ischemia, inflammation, infection, post-traumatic state, impaired flow of CSF, mental illness, and endocrine/metabolic disturbances.
General neuroradiological aspects
The neuroradiological investigation of gliomas generally involves tomographic studies. Magnetic resonance imaging (MRI) is far superior to computerized tomography (CT) for this purpose, for a number of reasons:
• higher sensitivity, • higher soft-tissue contrast, • better depiction of the extent of tumors, • and the ability to display data in three planes.
The basic MRI protocol for the depiction of a brain tumor should include T2-and T1-weighted native and contrast-enhanced sequences, as well as a fluidattenuated inversion-recovery (FLAIR) sequence. We also recommend displaying the images in three planes (axial, sagittal, and coronal) and, in some cases, performing a T2-weighted gradient-echo sequence (abbreviated as T2*, where the * denotes a special kind of T2-weighted sequence) to show blood and calcifications, or a diffusion-weighted sequence to differentiate glioma from abscess. The slices should be no more than 5 to 6 mm thick (e8) .
Intravenous contrast medium should be given in order to reveal the full extent of the tumor and to enable distinctions to be made between tumor tissue and perifocal edema, between vital and non-vital tumor tissue, and between low-and high-grade portions of the tumor, as well as to detect any small satellite lesions that may be present (e9) .
If the tumor disrupts the blood-brain barrier and thus takes up contrast medium, a repeated scan in the early postoperative phase (up to 48 hours after surgery) can
Prevention
No means are now available for the early detection, prevention, or screening of gliomas, nor are any specific tumor markers available.
Neuroradiological aspects
Tomographic imaging techniques play the most important role. Magnetic resonance imaging is decidedly superior to computerized tomography. detect any residual tumor that may be present (4) . CT can be helpful in the evaluation of tumors that contain calcification or infiltrate bone.
Newer imaging techniques MR proton spectroscopy can be used to measure the signal strength of a number of brain metabolites (N-acetyl-aspartate, choline, creatine, lactate, lipids), thereby enabling better differentiation of tumors from non-neoplastic brain lesions, such as infarcts, and also providing an indication of the degree of malignancy of the tumor (e10). Regional cerebral blood flow (rCBV) measurement provides evidence of the malignant transformation of low-grade gliomas, which aids in the prognostication of recurrence-free and overall survival times (12, e11) . Functional magnetic resonance imaging (fMRI) displays brain activity, making use of the principle that elevated neuronal activity is associated with a change in local perfusion. It can thus be used to depict various areas of the cerebral cortex that subserve specific sensory or motor functions, or to determine the lateralization of language, by means of active testing paradigms (finger-tapping, language) or passive ones (sensorimotor nerve stimulation). Diffusion-tensor imaging displays the anatomical relationship of the tumor to major white-matter pathways such as the pyramidal tract ("fiber tracking") (e13) (Figure 2 ). These methods are regularly used to narrow the differential diagnosis of tumors with an atypical appearance on MRI, and to aid in neurosurgical planning.
(Amino-acid) PET and SPECT can be used to pinpoint the region of most pronounced anaplasia more specifically than MRI; in some circumstances, this may increase the diagnostic yield and accuracy of tumor biopsy. PET and SPECT are also more specific than MRI for the differentiation of recurrent tumor from treatment sequelae such as radiation-induced necrosis (15, e14) .
Treatment
The treatment of gliomas is highly individualized at present, based on the histological diagnosis and other factors, and will be even more so in future. It is now well established that the prognosis of a patient with a glioma depends, in general, on the histological classification of the tumor, the tumor grade, the patient's Karnofsky performance score and neurological deficits as well as and the patient's age. New molecular markers, such as loss of heterozygozity (LOH) of chromosome 1p/19q, methylation of the methylguanine methyltransferase (MGMT) promoter, and mutations of isocitrate dehydrogenase-1 (IDH-1), now enable more accurate prognostication ( Table 2 ). In the following paragraphs, we will present the treatment measures recommended by current guidelines. The recommendations for Grade III and Grade IV tumors are based on class 1b evidence, while those for Grade I and Grade II tumors are still only based on class 3 evidence. Patients with such tumors live considerably longer, and studies of treatment efficacy therefore require much longer follow-up (for a summary, see Table 3 ).
Particular tumors
Pilocytic astrocytoma (WHO Grade I)
Pilocytic astrocytoma classically arises in the cerebellum of a child, usually adjacent to the fourth ventricle. It is rarely seen in patients over age 30. The typical neuroradiological finding is a cystic mass with a nodular portion that is strongly and inhomogeneously contrast-enhancing. This type of tumor can also arise in the optic chiasm; in such cases, the tumor is usually not cystic and displays homogeneous contrast enhancement (5) . Gross total resection is the treatment of choice. If only partial resection is possible, adjuvant radiotherapy can be considered, although its benefit
Newer diagnostic methods
The measurement of metabolite signal intensities with MR proton spectroscopy enables better differentiation of neoplastic from non-neoplastic brain lesions.
Treatment
The treatment of gliomas is highly differentiated, mainly based on the histological diagnosis. Treatment will become even more individualized in the future. remains unclear. The prognosis is excellent, with recurrence-free survival times of well over 20 years. Documented cases of malignant transformation are extremely rare (6, e16) .
Low-grade glioma (WHO Grade II)
Low-grade gliomas tend to lie in the cortical and subcortical regions of the temporal and frontal lobes. They appear on MRI scans as areas of homogeneous T2 hyperintensity and mild T1 hypointensity, usually without any surrounding edema or contrast enhancement. Contrast enhancement that is seen in subsequent MRI scans is a neuroradiological correlate of malignant transformation. The differential diagnosis of low-grade glioma includes infarct and gliosis; thus, histological confirmation by open tumor resection or stereotactic needle biopsy is recommended. The operation should be planned in such a way as to avoid any risk of creating an additional neurologic deficit. This can be done with the aid of modern intraoperative ancillary techniques (7):
• intraoperative language testing in the awake patient (awake surgery).
The preoperative evaluation may include any or all of the following functional imaging methods:
• magnetic resonance fiber tracking, • functional topographic mapping with implanted electrodes. Anatomically well-circumscribed Grade II gliomas that are symptomatic and surgically accessible should be resected as completely as possible as the treatment of choice. McGirt et al. reported 5-year survival rates of up to 95% after total resection (e17). There is level 2b evidence to support the conclusion that gross total resection improves overall survival not only for low-grade glioma, but also for glioblastoma (e17) .
No advantage in terms of overall survival has been found for immediate postoperative radiotherapy of Grade II gliomas as compared to follow-up observation after resection (8) , despite the demonstrated advantage with respect to the time to tumor progression. Thus, once the diagnosis of Grade II glioma has been histologically confirmed, it is best to adopt a wait-and-see strategy. This is particularly true for patients under age 40, whose prognosis is better than others' by virtue of
Pilocytic astrocytoma
Pilocytic astrocytoma arises in children and is usually located in the cerebellum adjacent to the fourth ventricle. It rarely affects patients above age 30.
Low-grade gliomas
Low-grade glio mas tend to be located in the cortical and subcortical regions of the temporal and frontal lobes. In MRI scans, they appear homogeneously hyperintense on T2-weighted images and mildly hypointense on T1-weighted images. They usually do not take up contrast medium and are not surrounded by perifocal brain edema. 
Function and significance
MGMT is a repair enzyme that protects cells from damage by ionizing radiation or alkylating agents. Glioblastoma patients with a methylated (and therefore functionally impaired) MGMT promoter have better overall survival and better responses to radio-and chemotherapy than glioblastoma patients with an unmethylated MGMT promoter (17) . 40% to 50% of glioblastomas have a methylated MGMT promoter. The MGMT status of a recurrent tumor may differ from that of the primary tumor (e35). MGMT status is currently the most important molecular parameter in the treatment of glioblastoma (23, 24) .
Heterozygous mutations (mainly of the IDH-1 enzyme) are seen in over 80% of all low-grade gliomas and secondary glioblastomas (i.e., those that arise from low-grade precursor tumors). 12% of glioblastomas have IDH-1 mutations (e36). IDH-1 and -2 mutations are associated with a better prognosis; in patients with glioblastoma, they are associated with longer progression-free survival and longer overall survival (23) .
Loss of allele on chromosome 1p and 19q is seen in 60% to 80% of anaplastic oligodendrogliomas (WHO Grade III) and predicts chemosensitivity in oligodendroglioma (11, 25) . Patients with 1p/19q allele loss have longer progression-free survival and better overall survival after radiotherapy or chemotherapy.
This gene can be found in more than 60% of pilocytic astrocytomas, but only rarely in diffuse astrocytomas (e37)
Deutsches Ärzteblatt International | Dtsch Arztebl Int 2010; 107(45): 799-808 their age. Selected patients with very clearly circumscribed tumors can alternatively benefit from stereotactic brachytherapy with iodine-125 (9). The standard treatment for tumor progression after initial resection of a low-grade glioma is fractionated lowdose radiotherapy to 45 or 50.4 Gy (10), possibly preceded by resection of the recurrent tumor. No benefit has yet been documented for chemotherapy instead of, or in addition to, radiotherapy in the treatment of diffuse Grade II astrocytoma.
Newly diagnosed Grade III glioma
Newly diagnosed gliomas of WHO Grade III include anaplastic astrocytoma, oligoastrocytoma, and oligodendroglioma. These lesions are all inhomogeneous on both T1-and T2-weighted images and display a moderate degree of contrast enhancement, in a mottled pattern. Oligodendroglial tumors also often have areas of calcification (best demonstrated on T2*-weighted MR images, or by CT) and mild perifocal edema (5) .
There is no substitute for histological confirmation of the diagnosis, because Grade III tumors cannot be securely differentiated from Grade II tumors on radiological grounds alone, nor can imaging studies conclusively show the presence or absence of an oligodendroglial component. As much of the tumor as possible should be removed by open, microsurgical resection, if the location of the tumor permits (11) .
After resection, a combination of chemotherapy and radiotherapy has no advantage over either of these modalities alone with respect to overall survival (12), nor is there any difference beween chemotherapy alone and radiotherapy alone (multi-center trial of the NeuroOncology Working Group [Neuroonkologische Arbeitsgemeinschaft] of the German Cancer Society, NOA-04 Study [11] ). The median overall survival time in the NOA-04 Study was 72.1 months after radiotherapy and 82.6 months after chemotherapy; the difference was not statistically significant. It did not matter, either, whether the chemotherapy consisted of temozolomide or procarbazine. Nonetheless, if one takes the potential side effects and long-term sequelae into account, one can interpret these data as showing an advantage when adjuvant chemotherapy with temozolomide is given after primary surgery.
The NOA-04 Study confirmed that the histological demonstration of an oligodendrial component within the tumor is associated with a markedly better outcome, as has long been known. Furthermore, it impressively confirmed the positive prognostic significance of factors such as 1p/19q loss of heterozygosity (LOH), MGMT promoter methylation, and IDH-1 mutations.
Newly diagnosed glioblastoma
Just as the histopathological features of glioblastoma are highly variable, so, too, are its neuroradiological features. Most commonly, MRI reveals a centrally necrotic mass with marked peripheral contrast enhancement and marked edema in the surrounding brain tissue (Figure 1) .
Metastasis, abscess, and lymphoma should be considered in the differential diagnosis (4) . Histological confirmation of the diagnosis is essential; tissue for histopathological examination must be obtained surgically, i.e., either by stereotactic biopsy or by open microsurgical resection. It was only in the last few years that clinical studies were finally able to document the benefit of extensive tumor resection (13, e18) . In particular, the multicenter trial of Stummer et al., which involved microsurgical resection aided with the intraoperative administration of the fluorescent tissue dye 5-aminolevulinic acid (5-ALA), revealed that patients who had no contrastenhancing residual tumor on their immediate postoperative MRI scan lived significantly longer than patients who did have contrast-enhancing residual tumor (median survival time 16.7 versus 11.8 months, p<0.0001) (14, e19) . The standard technique of microsurgical resection is associated with less than 2% operative mortality and less than 5% permanent neurological morbidity (15) . R0 Radiotherapy A recent study demonstrated no overall survival advantage of immediate postoperative radiotherapy over a wait-and-see strategy for patients with Grade II gliomas.
Newly diagnosed WHO Grade III gliomas
These include anaplastic astrocytoma, oligoastrocytoma, and oligodendroglioma. Stupp et al. resulted in the establishment of a new treatment standard, which consists of postoperative radiotherapy accompanied by temozolomide chemotherapy for six weeks, and adjuvant temozolomide chemotherapy thereafter (six cycles in a 28-day rhythm). This protocol resulted in a prolongation of median survival from 12.1 to 14.6 months (p = 0.001) (13) . The side effects that arose were mostly no more than moderately severe; for example, only 1% of patients suffered from vomiting of clinical grade 3 or 4. Severe myelosuppression (grade 3 or 4) does arise, however, in up to 16% of treated patients (13) .
The radiotherapy of glioblastoma involves the delivery of an overall dose of ca. 55 to 60 Gray (in fractions of 1.8 to 2 Gy each) focused on the tumor target volume, with a marked dose fall-off in the surrounding brain tissue (16) . Whole-brain radiotherapy (WBRT) for this application is now obsolete.
Subgroup analysis in the Stupp trial yielded the first, impressive evidence of the usefulness of MGMT promoter methylation as a predictive molecular marker for responsiveness to temozolomide and probably also to any other form of treatment. The median survival time of patients with a methylated MGMT promoter was 21.7 months (compared to 12.7 months without), and their two-year survival rate was 46% (compared to 13.8% without) (17) .
Recurrent glioma (WHO Grade III or IV)
The available data on recurrent glioma are less informative and are mainly based on small-scale phase II trials. Reoperation is generally recommended when:
• the tumor is surgically accessible, • the operation is expected to result in significant debulking of the residual tumor,
• reoperation is thought likely to improve the patient's neurological condition in view of the location of the tumor, and
• the patient's general condition is satisfactory.
For a minority of patients with well-circumscribed lesions, repeated radiotherapy (usually hyperfractionated, e.g., 4 × 5 Gy) or single-shot stereotactic irradiation can be considered (e20, e21) .
The decision whether to perform a new round of chemotherapy must be made individually. Repeated chemotherapy, e.g., with nitrosoureas (ACNU) or PCV combination chemotherapy, usually improves the prognosis. In one study, raising the dose of temozolomide to 150 mg/m² in weekly alternation was found to prolong the median progression-free survival time from 13 weeks (in a historical control group) to 21 weeks (18) . These patients' quality of life is highly variable and unpredictable.
Supportive treatment
Corticosteroids
Perifocal vasogenic edema typically accompanies brain tumors and can cause markedly increased mass effect. The specific pharmacotherapy of tumor-associated brain edema with dexamethasone can rapidly improve neurologic deficits and the patient's overall condition (e22-e24) . This very effective form of treatment was first described in 1961 by Galicich et al. (e25) and has since come to be used all over the world. To our knowledge, there has never been a high-quality, randomized, controlled clinical trial on this subject; thus, all recommendations about dexamethasone treatment for tumorassociated brain edema are of an empirical nature. Long-term steroid treatment can cause multiple complications, some of them severe. It follows that the dose of dexamethasone should always be lowered as rapidly as possible to the lowest dose that is clinically necessary.
In view of such problems, it would seem reasonable to look for an alternative to dexamethasone. Boswellic acids are terpenes with anti-inflammatory activity, derived from the frankincense plant, that have been tested as a possible treatment for tumor-associated brain edema. This type phytotherapeutic agent, which can be obtained in Germany through international pharmacies, can reduce peritumoral edema by up to 40% in some patients, or at least enable reduction of the dexamethasone dose (19, e26) .
Anti-angiogenic therapy with bevacizumab also reduces perifocal edema by lowering vascular permeability. Its use for supportive treatment cannot yet be recommended. Future clinical trials will show whether this drug can truly improve patients' quality of life, and, if so, to what extent (20) .
Newly diagnosed glioblastoma
Newly diagnosed glioblastoma has a highly varied appearance on MRI scans. The typical findings are a central zone of necrosis, a strongly contrastenhancing periphery, and marked perifocal edema.
Reoperation for recurent glioma when:
• the tumor is surgically accessible, • significant reduction of the residual tumor mass is achievable, and • reoperation is thought likely to improve the patient's neurological condition.
Antithrombotic drugs
Patients with malignant glioma are at a markedly increased risk of developing venous thromboses of the lower limbs and pulmonary embolism. Anticoagulant drugs such as heparin or, preferably, low-molcular weight heparins are therefore given in many hospitals, even in the early postoperative phase, even though they have not been approved for use after surgery on the brain. Practical experience has shown that the risk of intracranial hemorrhage in this situation is relatively low. The available published data on this subject are derived only from a small number of small-scale studies, in which no intracranial hemorrhage occurred in cohorts of up to 50 treated patients (e24, 27) . Oral anticoagulants, such as phenprocoumone, cannot be recommended as strongly; if possible, they should not be given until at least four weeks after surgery (e28).
Anticonvulsants
About half of all glioma patients have epileptic seizures at some point in their course. Focal seizures are more common than generalized ones. The main types of anticonvulsant are roughly equally effective in preventing seizures in glioma patients. They interact to differing extents with simultaneously administered cytostatic agents, such as temozolomide, as they can either inhibit or induce metabollic enzymes. Such interactions are less marked with newer anticonvulsants, such as lamotrigine, topiramate, and levetiracetam, than with older ones, such as phenytoin, cabamazepine, and valproic acid. The newer agents are better tolerated in general, but they have certain individual disadvantages. Lamotrigine, for example, must be introduced at a low dose that is then slowly increased. Levetiracetam is still an expensive drug at present. Anticonvulsants should be given as a practical, protective treatment whenever a patient in whom a glioma is suspected on radiological grounds has a first epileptic seizure, even though no direct evidence is available from clinical trials to support this practice (e24). Giving anticonvulsants prophylactically to all patients with glioma, or to all glioma patients who have undergone surgery, is not recommended (e29).
New treatments
In recent years, improved scientific knowledge of the molecular genetic changes that are present in gliomas has led to the development of specific molecular genetic drugs. Among such drugs are inhibitors of the epidermal growth factor receptor (EGFR), such as gefitinib and erlotinib; integrin inhibitors, such as cilengitide; and tyrosine kinase inhibitors, such as imatinib. These agents have not yet been demonstrated to provide a therapeutic benefit (21) . Initial, positive results have already been seen, however, from angiogenesis inhibition with bevacizumab, an antibody against vascular entdothelial growth factor (VEGF), in combination with irinotecan. Multiple phase I and II trials have shown that treatment with this combination markedly improves the six-month progression-free survival rate to 43% in glioblastoma and to as high as 59% in anaplastic glioma, compared to 15% and 31%, respectively, in historical control groups (20) . No statistically significant change in overall survival was found. The effects of this form of treatment will soon be the subject of a larger-scale randomized and controlled study under the aegis of the Radiation Therapy Oncology Group (RTOG).
Another therapeutic approach is the local application of antisense oligonucleotides directed against TGF-β2, a highly immunosuppressive cytokine, through a catheter that is surgically inserted into the tumor. This seems to be a possible treatment option for WHO Grade III astrocytoma in particular (22) and is currently being studied for this application in an international, multicenter phase III trial. A number of trials of other types of passive or active immunotherapy have been performed to date and have met all of the preconditions for immunotherapy in the brain and demonstrated its feasibility in principle. These trials, however, did not yield any clear evidence of clinical benefit (e30, e31) .
The latter statement holds for gene therapy as well. Both direct and indirect forms of gene therapy are of interest as potentially effective treatments for glioma (e32) .
The clinical results in the trials of intratumoral infusion of exotoxins or oncolytic viruses that have been performed to date have not lived up to the expectations originally placed in this form of treatment (e33, e34) .
Continuing research in neuro-oncology probably will not lead to the development of a single type of treatment that is optimal for all patients. Rather, future improvements are likely to involve individualized therapy based on the molecular properties of the tumors that are to be treated.
Antithrombotic therapy
Patients with malignant gliomas are at markedly elevated risk of deep venous thrombosis and pulmonary embolism. Deutsches Ärzteblatt provides certified continuing medical education (CME) in accordance with the requirements of the Medical Associations of the German federal states (Länder). CME points of the Medical Associations can be acquired only through the Internet, not by mail or fax, by the use of the German version of the CME questionnaire within 6 weeks of publication of the article. See the following website: cme.aerzteblatt.de Participants in the CME program can manage their CME points with their 15-digit "uniform CME number" (einheitliche Fortbildungsnummer, EFN). The EFN must be entered in the appropriate field in the cme.aerzteblatt.de website under "meine Daten" ("my data"), or upon registration. The EFN appears on each participant's CME certificate.
New forms of treatment
The solutions to the following questions will be published in issue 1-2/2011.
The CME unit "The Diagnosis and Treatment of Dyslexia" (issue 41/2010) can be accessed until 26 November 2010.
For issue 49/2010 we plan to offer the topic "Idiopathic Scoliosis."
Solutions to the CME questionnaire in issue 37/2010: Keller F: Pharmacotherapy in Patients with Chronic Renal Failure Solutions: 1e, 2b, 3c, 4a, 5d, 6b, 7b, 8d, 9a, 10b. Please answer the following questions to participate in our certified Continuing Medical Education program. Only one answer is possible per question. Please select the answer that is most appropriate.
Question 1
According to the current understanding of the neuropathology of gliomas, which of the following statements is true? a) Gliomas are multiple in fewer than 1% of cases. b) The aggressiveness of gliomas is due to the marked ability of glioma cells to migrate. c) At the present time, the molecular differentiation of these tumors plays an important role in determining their appropriate treatment. d) Oligodendroglioma is a special type of glioma and is therefore not included in the WHO classification scheme. e) The current WHO classification scheme for gliomas grades their degree of malignancy on a 5-point scale. 
Question 4
What property is typical of low-grade gliomas (WHO Grade II)? a) They tend to be located in the occipital lobe and cerebellum. b) They usually do not take up radiological contrast medium. c) They have homogeneous perifocal edema. d) They do not undergo malignant transformation. e) They appear inhomogeneously hypointense on T2-weighted MR images.
Question 5
What do recent study findings imply about the prognosis and treatment of newly diagnosed glioblastoma? a) Contrast-enhancing residual tumor on an early postoperative MRI scan has no relevance to overall survival. b) Modern microsurgical resection of these tumors has an operative mortality of less than 2%. c) Chemotherapy followed by radiotherapy can be performed without histological confirmation of the diagnosis of glioblastoma. d) In clinical experience with temozolomide to date, there has not been any grade 3 or 4 myelotoxicity. e) Radiotherapy for glioblastoma is currently administered to the whole brain.
Question 6
According to current studies, which of the following statements is true of newly diagnosed WHO Grade III gliomas? a) After surgical resection of the tumor, adjuvant chemotherapy is associated with significantly longer survival than adjuvant radiotherapy. b) Grade III oligodendroglioma is diagnosed on the basis of calcifications that are visible on neuroimaging studies. c) Oligodendroglioma has a better prognosis than astrocytoma. d) For chemotherapy, a procarbazine protocol is preferable to temozolomide. e) Chromosome 1p/19q deletions and IDH-1 mutations are prognostically irrelevant.
Question 7
In the treatment of low-grade gliomas (WHO Grade II), which of the following is currently considered to be a correct statement? a) For patients under age 40, histological confirmation of the diagnosis can be followed by observation, i.e., a wait-and-see strategy, at least initially. b) The extent of surgical debulking of the tumor is prognostically irrelevant if the tumor is surgically accessible, even in older patients; thus, no attempt should be made to remove as much of the tumor as possible. c) Radiotherapy has no effect on progression-free survival times in patients with low-grade gliomas. d) If a Grade II astrocytoma shows progression, reoperation should preferably be followed by adjuvant chemotherapy. e) Well-demarcated and well-circumscribed tumors should be managed with stereotactic needle biopsy rather than complete surgical resection. 
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